In 1967, DEGUCHI & SAKAI noted that the pharmacological action of grayanotoxin 1, one of the three toxins, was similar to that of the poisonous substances used by the aforementioned workers and that in frog skeletal muscle fibers grayanotoxin 1 generated a sustained depolarization following a spike potential. However, studies by MORAN et al. (1954) Change in effective resistance of the membrane. In order to ascertain the possibility that changes in resting potential might be associated with changes in the membrane resistance, the effective membrane resistance of EDL and SOL was measured by using the methods of FATT & KATZ (1951) and ARAKI & OTANI (1955) . FIG. 6 shows decrease in effective membrane resistance accompanied by decrease in resting potential of fibers of both kinds of muscles after application of the toxin. The results of simultaneous measurements of both the resting potential and the effective resistance of muscles fibers in the normal saline and in the one containing grayanotoxin 1 are summarized in TABLE 2. As shown in this Table, in both EDL and SOL the effective resistance is reduced to 24%-58% of the normal value. As pair measurements were carried out on the same muscle fiber, it is conceivable that the decrease in the effective resistance resulted from reduction in the transverse membrane resistance.
Thus, decrease in the effective resistance is considered to indicate an increase in permeability of the membrane to some ions. To determine the participation of Na ions in increased permeability, the effect of toxin on the resting potential in low Na concentration solution was studied.
Resting potentials in both EDL and SOL were measured in the low Na saline solution with and without grayanotoxin 1. The results shown in FIG. 7 clearly indicate that grayanotoxin 1 does not affect the resting potential of fibers of both muscles in the low Na saline solution.
The differences between the resting potential in the low Na solution without toxin (E1 and S1) and that in the solution with toxin (E2 and S2) were not statistically significant (p>0.005). This result indicates that depolarization induced by toxin is closely related to the presence of Na in the medium . To Effect of grayanotoxin 1 on delayed rectification. Effect of toxin on the delayed rectification of muscle fibers was examined.
As pointed out by NARAHASHI, MOORE & SCOTT (1964), tetrodotoxin (TTX) selectively blocks the inward sodium current during generation of the action potential, but does not affect the movement of other ions through the membrane.
As shown in FIG. 9 . the resistance and resting potential of the membrane in TTX solution are almost the same as those in normal saline solution, but delayed rectification appears when the membrane potential reached -45mV (solid line). Fifteen min after the muscle was soaked in the solution containing grayanotoxin 1 as well as TTX, decrease in the resting potential and in the membrane resistance was seen (dotted and broken line).
Delayed rectification appeared when the membrane was depolarized to about the same level as that in the solution containing TTX alone by rectangular pulses. The elevation of the critical firing level could be due to the inactivation of the Na-carrying mechanism produced by the reduced resting potential. But there remains another possibility that the toxin exerted a direct effect on the generating mechanism of the action potential. According to the results by DEGUCHI & SAKAI (1967) on the frog skeletal muscle immersed in a solution containing grayanotoxin 1, a sustained depolarization is generated following a spike, and the addition of TTX to the bath or immersion of fibers in Na-free Ringer solution promptly restores the depolarized membrane potential to the original membrane potential level. In the experiment which was performed separately and where grayanotoxin 1 was applied to the frog skeletal muscle, a fast contraction induced by a single stimulus was followed by a tetanic contraction during which a train of spikes superimposed on a sustained depolarization was observed as similar to the results by DEGUCHI & SAKAI. On the other hand, as stated in the results, rat skeletal muscle fibers do not show a sustained depolarization after a spike but a gradual decrease in the resting potential in the saline solution containing grayanotoxin 1. The difference in effect of this toxin on the two kinds of skeletal muscles may be explained by the membrane properties. (HODGKIN & HUXLEY, 1952) . The action potential of the frog skeletal muscle fiber is accompanied by a negative after-potential, while in the rat skeletal muscle fibers the positive afterpotential was observed.
Assuming that the negative after-potential in the frog skeletal muscle fiber is generated by rebound increase in Na entry after the action potential, grayanotoxin 1 would produce an additive increase of permeability to Na ions during the falling phase of the action potential so as to give rise to the sustained depolarization, but in rat skeletal muscle fibers, such a mechanism would not operate because a falling phase of the action potential is supposed to be due solely to increase in K permeability and the poison would not affect the delayed rectification.
Many workers have shown that veratrine at a low concentration causes a sustained depolarization after a spike in the frog muscle fiber and gradual reduction of the resting potential is also induced at a high concentration (STRAUB, 1956; RITCHIE, 1961; ULBRICHT & FLACKE, 1965) . They have also found that these veratrine effects disappear by withdrawal of Na from the bathing medium and that, when the effects take place, the effective membrane resistance is lowered. Such veratrine effects, demonstrated also in rat EDL muscle fibers (YONEMURA, 1970) , are similar to those exerted by grayanotoxin 1 on the frog skeletal muscle fibers, but they are different from the effects 1 were not observed upon withdrawal of Na from the medium , depolarization of the membrane in the toxic solution is considered to be due to increased permeability of the membrane to Na ions.
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